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THERAPKT7TIC AORNTS 
Field of invention 



The present invention relates to certain pyrazine compounds of formula I, to processes for 
preparing such compounds, to their use in the treatment of obesity, psychiatric and 
neurological disorders, to methods for their therapeutic use and to pharmaceutical 
compositions containing them. 



10 Background of the invftntmr. 



It is known that certain CB, modulators (known as antagonists or inverse agonists) are 
useful in the treatment of obesity, psychiatric and neurological disorders (WO01/70700 
and EP 656354). However, there is a need for CB 1 modulators with improved 
physicochemical properties and/or DMPK properties and/or pharmacodynamic properties. 



Pyrazinecarboxamides are reported to possess antithrombotic properties (WO 92/ 02513). 
The compounds disclosed in this document are disclaimed from the compound claims of 
2Q the present invention. 5,6-Diphenyl-2-pyrazinecarboxylic acid is disclosed in CH 458 361 . 

Co-pending application PCT/GB02/05742 discloses compounds of the general formula 
(A). 



4 5 

•X X ' ■■ i . 

R N X — Y — NR R 

t 

A 

25 and pharmaceutical^ acceptable salts, prodrugs, solvates and crystalline forms thereof, in 
which 

R 1 and R 2 independently represent : 
a Ci. 6 alkyl group; 
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an (amino)C M alkyl- group in which the amino is optionally substituted by one or more 
Ci. 3 alkyl groups; 

an optionally substituted non-aromatic C 3 . 15 carbocyclic group; 
a (C 3 .i 2 cycloalkyl)Ci. 3 alkyl- group; 

a group -(CH 2 ) r (phenyl ) s in which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 

and the phenyl groups are optionally independently substituted by one, two or three groups 

represented by Z; 

naphthyl; 

anthracenyl; 

a saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally 
one of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic 
group is optionally substituted by one or more C,. 3 alkyl groups, hydroxy or benzyl ; 
1 -adamantylmethyl ; 

a group - (CH 2 ) t Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
substituted by one or more C^alkyl groups and Het represents an aromatic heterocycle 
optionally substituted by one, two or three groups selected from a C,. 5 alkyl group, a 
Q.salkoxy group or halo; 
or R 1 represents H and R 2 is as defined above; 

or R 1 and R 2 together with the nitrogen atom to which they are attached represent a 
saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally one 
of the following : oxygen, sulphur or an additional nitrogen; wherein the heterocyclic 
group is optionally substituted by one or more Chalky! groups, hydroxy or benzyl ; 
X is CO or S0 2 ; 

Y is absent or represents NH optionally substituted by a C,. 3 alkyl group; 

R 3 and R 4 independently represent phenyl, thienyl or pyridyl each of which is optionally 

substituted by one , two or three groups represented by Z; 

Z represents a C^alkyl group, a C,. 3 alkoxy group, hydroxy, halo, trifluoromethyl, 
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di 
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Q-aalkylamino, mono or di C^ 3 alkylamido, Q.aalkylsulphonyl, C^alkoxycarbonyl, 
carboxy, cyano, carbamoyl, mono or di C, 3 alkyl carbamoyl, sulphamoyl and acetyl; and 

R 5 is H, a Cl . 3 alkyl group, a Q.aalkoxymethyl group, trifluoromethyl, a hydroxyC^alkyl 
s group, C 1 . 3 alkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C^alkylcarbamoyl, 
acetyl, or hydrazinocarbonyl of formula -CONHNR a R b wherein R a and R b are as 
previously defined for R 1 and R 2 respectively; 

with the proviso mat when R' and R 2 together with the nitrogen atom to which they are 
10 attachedrepresent 4-methylpiperazin-l-yl or R 1 represents H and R 2 represents methyl or 
l-benzylpiperidin-4-yl; X is CO; Y is absent and R* is H; then R 3 and R 4 do not both 
represent 4-methoxyphenyl; and their use in the treatment of obesity, psychiatric and 
neurological disorders. 

15 Description of the invent,"™ 

The invention relates to a compound of formula (I) 




R 1 N 



wherein R 1 and R 2 independently represent phenyl, thienyl or pyridyl each of which is 
2 o independently optionally substituted by one or more groups represented by Z; 

Z represents a Chalky! group. a C lr6 alkoxy group, hydroxy, halo, trifluoromethyl, 
tnfluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, mono or di Cl 
3 alkylamido, C, 3 alkylsulphonyl, C, 3 alkyIsulphonyloxy, C, 3 alkoxycarbonyl, carboxy 
- cyano, carbamoyl, mono or di C, 3 alkyl carbamoyl, sulphamoyl,. acetyl, an aromatic ' 
heterocyclic group , optionally substituted by halo, alkyl , trifluoromethyl or 
tnfluoromethoxy and a saturated or partially unsaturated 5 to 8 membered heterocyclic 
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group containing one or more heteroatoms selected from nitrogen, oxygen or sulphur 
wherein the heterocyclic group is optionally substituted by one or more C,. 3 alkyl groups, 
hydroxy, fluoro, benzyl or an amino group -NR x R y in which R x and R y independently 
represent H or C M alkyl ; 

5 

R 3 represents a group of formula (CH 2 ) n COOR 7 
in which n is 0, 1, 2, 3 or 4 and 

R 7 represents a C4- 12 alkyl group, a C 3 . 12 cycloalkyl group or a (Ca.^cycloalkyOC^alkyl- 
grcup each of which is optionally substituted by one or more of the following: a Chalky! 
io group; fluoro, amino or hydroxy, or 

R 7 represents a group -(CH 2 ) a phenyl in which a is 0, 1 , 2, 3 or 4 and the phenyl group is 
optionally substituted by one or more groups represented by Z which may be the same or 
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different or 

R 7 represents a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more of the of the following : oxygen, sulphur or nitrogen; whereinthe 
heterocyclic group is optionally substituted by one or more d. 3 alkyl groups, Csacyl 
groups, hydroxy, amino or benzyl; or 

R 3 represents a group of formula -(CH 2 ) 0 -0-(CH 2 ) p - R 8 in which o and p independently, 
represent an integer 0, 1, 2, 3 or 4 and R 8 represents a Q.^alkyl group optionally 
substituted by one or more of the following: a C^alkyl group; fluoro, hydroxy, or or an 
amino group -NR x R y in which R x and R y independently represent H or C^alkyl ; 

g 

or R. represents phenyl optionally independently substituted by one or more Z groups or 
R 8 represents an aromatic heterocyclic group or a saturated or partially unsaturated 5 to 8 
membered heterocyclic group containing one or more of one following : oxygen, 
sulphur or nitrogen wherein each of these rings is optionally substituted by one or more 
groups represented by Z which may be the same or different ; 



30 
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R 3 represents a group of formula rrwM?9 • 

& f xuimuia -CCH 2 ) q R m which q is 0 1 2 ^r^^D^ 

a c « ^ pheny] , . ^ heterocycl _ p t: 2i or ~ 

5 »s^ hetac , Scw cmtaiaing ^ J» 
2ri° XygM ' SU,phUr0rni,ro8enWherein * optional* 



represents a group of formula -CCH,) -O frra - • - 

,„ oio, . rVtl:)»0-(i-U)-K m wnrcn m. represents an inte«er 

"> 0,1,2, 3 or 4, and in which R 10 reDresanr,, r „, 

one or more fl, „ „ Resents a C.^alkyl group optionally substituted by 

ore, hydroxy, or andnoorR- repress a group of fomrula-CCH^ 1 
whrchq and R'are as previously described. ^ 

^ be understood thar .here a snbstiruent Z is present in more ta one g™,, ^ _ 
» -bstituents -independentlyscee^andmaybethesa^eordifferen, 

The term aromatic heterocychc group means an somatic 5- , o, or 7-membered 
IZt^ a9 -. OT1 °— * "P-ve rmghotematoms - 

S 2 T thien5 "• oxa201yI ' iSMazoIyI ' tafctew - ™- « 
~ ' 01y1 ' tria2oly '- tetra2o,yi - ■ 

benzrmrdazoly,, benzomia^y!, inda2olyl , tenzofilra2My] _ 

— y^umo^nyl.cin.ohny.ornaphmyrldmy,. Preferably fury! 

1.3,5-tirazenyl Md more preferably ^ ^ imida2oW _ ^ T H» y 
oms selected from mtrogen, oxygen or sulphur include, for example 
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oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, 2,3-dihydro-l,3-thiazo]yl, 1,3- 

thiazolidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro-l,4-miazinyl, 1- 

oxotetrahydrothienyl, l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, 

piperazinyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl 

or tetrahydropyrimidinyl, preferably tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, 

• morpholinyl, piperidinyl or piperazinyl, more preferably tetrahydrofuran-3-yl, 

tetrahydropyran-4-yl, pyrrolidin-3^1, morpholino, piperidino, pi P eridin-4-yl or piperazin- 
1-yl. 

Further values of R 1 , R 2 and R 3 in compounds of formula I now follow. It will be 
understood that such values may be used where appropriate with any of the definitions, 
claims or embodiments defined hereinbefore or hereinafter. 

Particularly R 1 and R 2 each represent phenyl independently optionally substituted by one 
is or more chloro. 

Particularly R 3 represents C^alkoxycarbonyl. 

Particularly R 3 represents a benzyloxymethyl group optionally substituted by Z in the 
phenyl ring of the benzyl group. 

Particularly R 3 represents a group C(0)0-Het wherein Het is piperino, morpholino or 
20 pyrrolidino. 



'Tharmaceutically acceptable salts", where such salts are possible, include 
pharmaceutical^ acceptable acid and base addition salts. All tautomers, where possible, 
are included within the scope of the invention. 



25 



Specific compounds of the invention are one or more of the following: 

i 

HlSfif - ch!oro Phenyl)-5-{ [(4-fluoroben2yl)oxy]methyl 1 pyrazine 
30 and pharmaceutically acceptable salts thereof. 
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Methods n f prep aration 

The compounds of the invention may be prepared as described in the Example 
Pharmaceutic al prep arationc 

5 

The compounds of the invention will normally be administered via the oral, parenteral 
mtravenous, intramuscular, subcutaneous or in other injectable ways, boccal, rectal ' 
vagmal, fransderma. md/or ^ ^ ^ via ^ ^ ^ ^ 

preparatrons comprising me acdve ingredient or a pharmaceutical!, acceptable addition 
.» salt, ,n a pharmaceutical* acceptable dosage form. Depending upon me disorder and 

patren, to be Seated and the route of adminisirauon, me composidons may be administered 
at varying doses. 

Suitable daily doses of the compounds of the invention in the therapeuttc treatment of 
» humans are about 0.001-fOmg/kg body weight, preferably 0.0M mg/kg body weight. 

Oral formulations are preferred particmady tableta or capsules which may be formulated 
by methods know, to those skilled in the art to provide doses of the acdve oompoundin 

According to a further aspect of me invendon there is also provided a pharmaceudcal 
formulation including any of the compounds of the invendon, or pharmaceudcally 
acceptable derivadves thereof, in admixture with phartnaceudcai.y acceptable adjuvants. 
25 diluents and/or earners. 



Pharmacol ogical E EQEgtigs 



The compounds of fotmula (I) are useful for the treatment o, obesity, psychiatric disorder* 
such as psychodc disorder*, schizophrenia, bipolar disorders, anxiety, amtio-depresaive 
draordere, depresaion, cognitive disorders, memory disordera, obseasive-compulsive 
draordere, anorexia, bulimia, atrendon disordera like ADHD, epilepsy, and related 
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conditions, and neurological disorders such as dementia, neurological disorders(e.g. 
Multiple Sclerosis), Raynaud's syndrome, Parkinson's disease, Huntington's chorea and 
_ Alzheimer's disease. The compounds are also potentially useful for the treatment of 

immune, cardiovascular, reproductive and endocrine disorders, septic shock and diseases 
s related to the respiratory and gastrointestinal systems (e.g. diarrhea). The compounds are 
also potentially useful as agents in treatment of extended abuse, addiction and/or relapse 
indications, e.g. treating drug (nicotine, ethanol, cocaine, opiates, etc) dependence and/or 
treating drug (nicotine, ethanol, cocaine, opiates, etc) withdrawal symptoms. The 
compounds may also eliminate the increase in weight which normally accompanies the 
10 cessation of smoking. 

In another aspect the present invention provides a compound of formula I as previously 
defined for use as a medicament. 



is In a further aspect the present invention provides the use of a compound of formula I in 
the preparation of a medicament for the treatment or prophylaxis of obesity, psychiatric 
disorders such as psychotic disorders, schizophrenia, bipolar disorders, anxiety, anxio- 
depressive disorders, depression, cognitive disorders, memory disorders, obsessive- 
compulsive disorders, anorexia, bulimia, attention disorders like ADHD, epilepsy, and 

io related conditions, neurological disorders such as dementia, neurological disorders (e.g. ■ 
Multiple Sclerosis), Parkinson's Disease, Huntington's Chorea and Alzheimer's Disease, 
immune, cardiovascular, reproductive and endocrine disorders, septic shock, diseases 
related to the respiratory and gastrointestinal systems (e.g. diarrhea), and extended abuse, 
addiction and/or relapse indications, e.g. treating drug (nicotine, ethanol, cocaine, opiates, 

s etc) dependence and/or treating drug (nicotine, ethanol, cocaine, opiates, etc) withdrawal 
symptoms. 

In a stiH further aspect the present invention provides a method of treating" obesity, 
psychiatric disorders such as psychotic disorders such as schizophrenia and bipolar 
i disorders, anxiety, anxio-depressive disorders, depression, cognitive disorders, memory 
disorders, obsessive-compulsive disorders, anorexia, bulimia, attention disorders like 
ADHD, epilepsy, and related conditions, neurological disorders such as dementia, 



1 1 M , , i , u i i 
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septic shodc H ' Car * ov ^"ta. productive and endocrine disorders, 

m*o shock, drsea.es related to the respiratory and gastreintestinal systems (e g diarrhea) 

e ft anol,c^„e,op 1 a te ,e,c)depende„ceand/or^ nng dru gW cou„e,ethano, cocaine 
o^s -> w^awa, symptores comprtsin, adminiaterfng a phannaco^cah eZve 
amount of a compound of f ormula j to . patjen , jn need ^ 9 y **» 

The compounds of the present invention are particular, suitable for the treatment of 
ob-^Shyrednchon of appetire and hod y weight, maintenance of weigh, redul, 
and prevention of rebound. ieaucuon 

Combination Thp.rapy 

T»e co ds of fte tavenaon ^ ta combij]ed ^ 

«*. tn me treabnen, of disorders associate, with the deve.opmen, and pregl of 
*-* such as hypertension, hyperemias, dyslipidaereias, diabetes and 
afcerosclerosis. Bor example, a compound of the present invendon may be used in 

a eTl d ° f *° inVe " fen ^ - <~ «<* -ul dterapent 

lovels of LDL-choles^l. b patients wW] ^ 8 



imics 



^^-^^-"^^on.er.herapiesfor.he^entof 

incZ :^rr compucations ae — * - » — * ^ 

, ndude btgoamde drugs, tnsulin (synthedc insulin analogues) and oral anuhyperglyce 
(mese are dtvided into prandial g, U coae regnlators artd ajpha-glucosidase inh^tom, 

^ acTlr 7! inVenti0,, ' ^ C ° mP0UDd ° f *»* ^ - ' P-armaceutically 

P^todTd ^ ,maybeadmtoteKdi »— "■^^PAKmodu.a.ing 
PPAR modulatmg agents include but are not hmited to a P PA R alpha and/or 



agent, 
gamma 
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agonist, or pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs 
thereof. Suitable PPAR alpha and/or gamma agonists, pharmaceutically acceptable salts, 
solvates, solvates of such salts or prodrugs- thereof are well known in the art. 

5 In addition the combination of the invention may be used in conjunction with a 

sulfonylurea. The present invention also includes a compound of the present invention in 
combination with a cholesterol-lowering agent. The cholesterol-lowering agents referred to 
in this application include but are not limited to inhibitors of HMG-CoA reductase (3- 
hydroxy-3-methylglutaryl coenzyme A reductase). Suitably the HMG-CoA reductase 
10 inhibitor is a statin 
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In the present application, the term "cholesterol-lowering agent" also includes chemical 
modifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and 
metabolites, whether active or inactive. 

The present invention also includes a compound of the present invention in combination 
with an inhibitor of the ileal bile acid transport system (IBAT inhibitor). The present 
invention also includes a compound of the present invention in combination with a bile 
acid binding resin. 

The present invention also includes a compound of the present invention in combination 
with a bile acid sequestering agent, for example colestipol or cholestyramine or cholestagel 
According to an additional further aspect of the present invention there is provided a 
combination treatment comprising the administration of an effective amount of a 
compound of the formula I, or a pharmaceutically acceptable salt thereof, optionally 
together with a pharmaceutically acceptable diluent or carrier, with the simultaneous, 
sequential or separate administration one or more of the following agents selected from: 
a CETP (cholesteryl ester transfer protein) inhibitor; 
a cholesterol absorption antagonist; C 
a MTP (microsomal transfer protein) inhibitor ; 

a nicotinic acid derivative, including slow release and combination products; 

a phytosterol compound ; 

probucol; 
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an anti-coagulant; 

an omega-3 fatty acid ; 

another anti-obesity compound; 

an antihypertensive compound for example an angiotensin cdnverting enzyme (ACE) 
5 mh.brtor.an angiotensin Dreoeptor antagonist, art andrenergic blocker, an alpha 

andrenergic blocker, a beta andrenergic blocker, a mixed alpha/beta andrenergic blocker 
art artdrenergic stimulant, calcium channel Mocker, an AT-1 blocker, a saluretic, a diuretic 
or a vasodilator; 

a Melanin concentrating hormone (MCH) antagonist; 
io a PDK inhibitor; or 

modulators of nuclear receptors for example UR, EXR, RXR, and RORalpha- 
an SSRI; * ' 

a serotonin antagonist; 

or a pharmaceutical* acceptable salt, solvate, solvate of such a sal. or a prodrug .hereof 
blooded animal, such as man to need of such therapeutic treatment 

•ntdrefore to an additiona! feature of the invention, mere to provided a method for for the 
•reamten, of obesity and its associated compilations in a warm-blooded animal, such as 
• man, m need of such tieatinen, which comprises administering to said animal au effective 
amount of a compouud of formula I, or a phamraceuucaUy acceptable sal, thereof in 
simultaneous, sequential or separate administration with an effective amount of a 
compound from one of the outer classes of compounds described in this combination 
section, or a phatmacetmcaUy acceptable salt, solvate, solvate of such a sal, or a prodrug 



30 



Thereforetn an additional feature of me tovention, mere is provide* a method of tieatirt* 
hyperhpidemic conditions in a warm-blooded ammal, such as man, in need of such " 
treatment which comprises administering to said animal an effective amount of a 
compound of formula I, or a pharmaceuucally acceptable sal, thereof in simu lt aneous 
sequential or separate administration w«h an effective amour,, of a compound from one of 
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the other classes of compounds described in this combination section or a 
pharmaceutical^ acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

According to a further aspect of the invention there is provided a pharmaceutical 
s composition which comprises a compound of formula I, or a pharmaceutical^ acceptable 
salt thereof, and a compound from one of the other classes of compounds described in this 
combination section or a pharmaceutical^ acceptable salt, solvate, solvate of such a salt or 
a prodrug thereof, in association with a pharmaceutical^ acceptable diluent or carrier. 

io According to a further aspect of the present invention there is provided a kit comprising a 
compound of formula I, or a pharmaceutically acceptable salt thereof, and a compound 
from one of the other classes of compounds described in this combination section or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

is According to a further aspect of the present invention there is provided a kit comprising: 

a) a compound of formula I, or a pharmaceutically acceptable salt thereof, in a first unit 
dosage form; 

b) a compound from one of the other classes of compounds described in this combination 
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 

20 thereof; in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided a kit comprising: 

a) a compound of formula I, or a pharmaceutically acceptable salt thereof, together with a 
pharmaceutically acceptable diluent or carrier, in a first unit dosage form; 

b) a compound from one of the other classes of compounds described in this combination 
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 



25 
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: According to another feature of the invention there is provided the use of a compound of 
the formula I, or a pharmaceutically acceptable salt thereof, and one of the other 
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compounds described in ftis combination section, or a pharmaceutical* acceptable sale 
solvate, s „,va,e of such a aal, or a prodrug thereof, in the manufacture of a medicament ror 
use m fte the treatment of obesity and its associate* complications in a warm-blooded 
animal, such as man. 
5 • 

According to another feature of the invention there is provided the use of a compound of 
the formula I, or a pharmaceutically acceptable salt thereof, and one of the other 
compounds described in this combination section, or a pharmaceutically acceptable sal. 
solvate, solvate of such a sal, or a prodrug thereof, in the manufacture of a medicament for. 
use m the treatment of hyperlipidaemic conditions in a warm-blooded animal, such as mar,. 

According ft a father aspect of the present invention mem is provided a combination 
ti*atmen, comprising the administration of an effective amount of a compound of the 
formula I, or a pharmaceutically acceptable sal, thereof, optionally together with a 
a pharmaceutically acceptable diluen, or carrier, with the simultaneous, sequential or 

separate administration o, an effective amoun, of one of fte ofter compounds described in 
tins combination section, or a pharmaceutical accepteble sal, solvate, solvate of such a 
sal, or a prodrug .hereof, optionaily mgefter ^ . pharmaceuticaUy accep(aWe Qr 
earner «o a warm-blooded animal, such aa man in need of such therapeutic aeanoent 

Furthermore, a compound of fte invention may also be combined wift therapeutic agon* 
fta. are useful in fte ti^faen. of disorders or conditions associated wift obesity (such aa 
type D diabetes, metabolic syndrome, dyalipidemia. impaired glucose tolerance 
hypertension, coronary hear, disease, non-alcoholic steatorheic hepatitis, osteoarthritis and 
25 some cancers) and psychiatric and neurological conditions. 

Experimental 

Abbreviations 
30 DCM - dichloromethane 
DMF - dimethylformamide 
DMAP - 4-dimethylaminopyridine 
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EDC - l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
TEA - tri ethyl amine 

TFA - trifluoroacetic acid 

DMSO-dimethyl sulfoxide 

5 DEA - Diethylamine 

PCC - Pyridinium chlorochxomate 

DCM - Dichloromethane 

PyBOP - benzotriazol-l-yl-oxytri-pyiTolidinophosphonium hexafluorophosphate 

HBTU - O-Benzotriazol-l-yl-A^iV.^'-tetramethyluroniuin Hexafluorophosphate 
io DAST-(diethyi aminojsuiphur trifiuoride 

DIEA - A^//-diisopropylethylamine 

t triplet 

s singlet 

d doublet 
15 q quartet 
qvint quintet 
m multiplet 
br broad 
bs. broad singlet 

20 dm doublet of multiplet 

t>t broad triplet 

dd doublet of doublet 

General Experimental Procedures 

Mass spectra were recorded on either a Micromass ZQ single quadrupole or a Micromass 
25 LCZ single quadrupole mass spectrometer both equipped with a pneumatically assisted 
electrospray interface (LC-MS). 'H NMR measurements were performed on either a 
Varian Mercury 300 or a Varian Inova 500, operating* 'H frequencies of 300 and 500 
MHz respectively. Chemical shifts are given in ppm with CDC1 3 as internal standard. 
CDC1 3 is used as the solvent for NMR unless otherwise stated. Purification was performed 
» on a semipreparative HPLC with a mass triggered fraction collector, Shimadzu QP 8000 
single quadrupole mass spectrometer equipped with 19 x 100 mm C8 column. The mobile 
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^BSrafionQfStartfag Mafpriglg 



and IntPrm»ii 1fn 



Q 



hvdroxYftth a r.» nP 




MS/tz/ z 279,281 (M-H)-. 



2-dione 
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l,2-bis(4-chlorophenyl)-2-hydroxyethanone s Inte. A (90 g, 0.320 mol) and nitric acid (170 
ml) were heated at 100°C until the evolution of nitrogen oxides ceased after 4 hours. The 
reaction mixture was cooled, and water (250 ml) was carefully added. The crude product 
was filtered, washed several times with water and dried under reduced pressure to give a 
yellow solid (40.4 g, 45%). 
*H NMR (500 MHz) 8 7.94 (d, 4H), 7.53 (d, 4H). 



10 IntcC: 5,6-Bis-(4-chlorophenv n pvrazine-2-carboxvlic acid 
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The monohydrochloride of 2,3-diaminopropionic acid (2.5 g, 17.78 mmol) arid l,2-bis(4- 
chlorophenyl)ethane-l,2-dione, Inte. B (4.965 g, 17.78 mmol), were dissolved in a 
solution of sodium hydroxide (3.0 g, 75 mmol) in methanol (100 ml) and refluxed for 2 
hours under argon. Air was bubbled through and the reaction continued at room 
temperature for 20 hours. The methanol was evaporated and the product redissolved in 
water. Hydrochloric acid (aq, 2 M) was added until the mixture reached pH 2. The solution 
was extracted with diethyl ether and dried over MgS0 4 . Recrystallisation from methanol 
gave the title compound (1.57g, 26%). 



5 HNMR (399.964 MHz) 8 9.41 (s, 1H), 7.48-7.32 (m, 8H). 
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MS m/z 343, 345, 347 (M-H)". 

Inte. D : 5 ,6-bis(4-chloroDhenyl)pwazine-2-carbon vl chloride 




5 To a suspension of 5 3 6-bis(4-cUorophenyl)pyrazine-2-carbox3/lic acid 5 Inte. C (485 mg, 
1.41 mmol) in DCM (5 ml) was added a solution of oxalyl chloride (1 ml, 7.88 mmol) in 
DCM (10 ml) and DMF (0.2 ml) at room temperature. The solvent and unreacted oxalyl 
chloride was evaporated. The crude product was used without further purification. 

10 ' 

Inte.E : r5,6>bisf4-chlorophenvnpvrazin-2-vl1methanol 



CI 



CI 




is To a suspension of 5,6-bis(4-chlorophenyl)pyrazine-2-carboxylic acid, Inie. C (900 mg, 
2.61 mmol) in THF (25 ml) were added ethylchloroformate (340 mg, 3.13 mmol) and 
DEPEA (505 mg, 3.91 mmol). The mixture was stirred at room temperature for 5 hours. 
Methanol (2ml) was added and then NaBHU (600 mg, 15.86 mmol) in small portions at 
0°C. Stirring was continued at oC for a further 1 h. Diethyl ether (15ml) was added and the 

20 product was extracted with diethyl ether. The ether phase was dried over MgS0 4 . 
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Purification by flash chromatography (Si0 2 , toluene: ethyl acetate) gave the title 
compound (230 mg, 44%). 

J H NMR (400 MHz) 8 8.61 (s, 1H), 7.27-7.22 (m, 4H), 7.36-7.30 (m, 4H), 4.81 (s, 2H), 



4.60-4.10 (br, 1H) 

s 13 C NMR (100 MHz) 5 153.28, 150.23, 150.15, 140. 45, 136.64, 136.62, 135 46 
131.23, 129.27, 128. 94, 63.16. 
MS m/z 331, 333, 335 (M+H) + 



135.33, 



10 Examples o f the Invention 
Example 1 
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[5,6-bis(4-chIoro P henyl)pyrazin-2-yl]methanol, Into. E (230 mg, 0.69 mmol) was 
^solved in DCM (3ml) and mixed with water (2ml). NaOH (0.53 mg, 13.25 mmol) and 
tetrabutylammonium hydrogen sulphate (18 mg, 0.05 mmol) were added at room 
temperature. 4-Huorobenzyl bromide (145 mg, 0.77 mmol) was added and the mixture 
stared for 4 hours at room temperature. Diethyl ether (10ml) was added and the product 
was extracted with water and dried( MgS04) to yield the product (285 mg, 93%). 

20 1 HNMR(399.964MHz)58.78 (s,lH ) ,7.41-7.35 (m, 6H), 7.31-7.27 (m, 4H), 7.09-7 01 
(m, 2H), 4.79 (s, 2H), 4.69Xs, 2H). 



25 



EXAMPLE 2 
2.3-BISf4-rWT m?r.P T 



-5-r(Pg>ERIDTNE-l-yLOyv)CARBONYT ]PYRAZINR 
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To* otaon o, 5,6^(4^^^^^ 

mmo,) - DCM (lml> was added siow.y a, room temperatnre a solution of 
hydroxyp^diae (93 mg , 0 .9 lmmoI) fa pyridine (5 ^ After ^ 

13 K ' aj ' l / ' - 1 - 57 ( m . 1H), 1.40-1.23 (m, 1H) 

C NMR (100.58 MHz) 5 1 62.59. 154.17, 151.20, 143.18, ,40 79 ,36 22 136 ,7 
-■09, 135,9, 131.42, 131.29, 129.08, 12,04, 57.87, 25.30, 2 3 ! 7 
MSw^428,430,432(M+H) + . " 
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Pharmacologic] Activity 

i~ r e compottnds ° f *■ ^ f °™ — * - «*-«. 

J" -** ™" ta D — « - • Moieeuiar Phan.aco.ogy, 1988 
34,605 or those described in WO01/70700 or PP««« „, 

performed as Mows. . 0rEP ««354. ^tentatively the assay may be 

K*i of membranes prepat ed from ceUs.stabiy transfer with the CB1 gene were 
« o200„ofl00mMN Sa ,5mMMga 2 , ImM EDTA, 50mM 7 4) 

goms. (CP55940), me reared concentration of te s, componnd and O.l.Ci ["sj-OTPvS 
The reaction was allowed to oroceed^WPf A * ■ " 
to GF/B fi1*> • 5 SampleS were *« transferred on 

^ ^ a h ~ «* — «- with wash buff. (50.M Tris (p H 7.4), 
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5mM MgCl 2 , 50mM NaCl). Filters were then covered with scintilant and counted for the 
amount of [ 35 S]-GTPyS retained by the filter. 

Activity is measured in the absence of all ligands (minimum activity) or in the presence of 
an EC80 concentration of CP55940 (maximum activity). These activities are set as 0% 
and 100% activity respectively. At various concentrations of novel ligand, activity is 
calculated as a percentage of the maximum activity and plotted. The data are fitted using 
the equation y=A+((B-A)/l+((C/x) UD)) and the IC50 value determined as the 
concentration required to give half maximal inhibition of GTPyS binding under the 
conditions used. 

The compounds of the present invention are active at the CB1 receptor (IC50 <1 
micromolar). Most preferred compounds have IC50 <200 nanomolar. 
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Claims 

1. A compound of formula (I) 



I 



whe rei „ R. R > htdependenuy ptayli ^ Qr ^ ^ h ^ 

s mdependently optionally substituted by one or more groups represented by Z; 

Z represents a Chalky! group, a CsaDcoxy group, hydroxy, halo, tiifluoromethyl 
bnfluoromethylthio, tnfluorotnethoxy, ttifluoronrethylsu.phonyl, nitro, m ono or di C, 
saUcylaundo, Calkylsuiphonyi, Q.aUty.su.phonyloxy, CaDcoxycatbonyl, earboxy 
» ^^^onoordiC^allcyl^^ ' 
heterocyclic group , optionally substituted by halo, alkyl , uifluoromethyl or 
tnfluoromethoxy and a saturated or paruaHy unsaturated 5 to 8 merabered hete^cychc 
group containing one or mora heteroatoms selected from nitrogen, oxygen or sulphur 

^nthehetetocychc^upisoptional.ysubstin.tedbyoneortnore Chalky] groups 
hydroxy, fluoro. benzyl or an aniino group -NR x R y in which R* and R y independently 
represent H or CMalkyl ; 

R 3 represents a group of formula (CH 2 ) n COOR 7 
in which n is 0, i, 2, 3 or 4 and 
» R 7 represent a C„ 2 alkyl group, a C^cydoaUcy, gK.up or a (C^cycloaUcyDCalkyl- 

gmup each of wWch is optionaUy substituted by one ormote of the following: a CMalkyl 
group; fluoro, amino or hydroxy, or 

R' represents a g^p -(CH 2 ). P henyI in which a is 0, 1. 2. 3 or 4 and the pheny) group is 
- optional* substituted by one or mora groups .presented by Z which may be the same or 
different or 
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20 



R 7 represents a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more of the of the following : oxygen, sulphur or nitrogen; wherein the 
heterocyclic group is optionally substituted by one or more Ci. 3 alkyl groups, C,. 3 acyl 
groups, hydroxy, amino or benzyl; or 



R 3 represents a group of formula -(CH 2 ) 0 -O-(CH 2 ) p - R 8 in which o and p independently 
represent an integer 0, 1, 2, 3 or 4 and R 8 represents a C M2 alkyl grdup optionally 
substituted by one or more of the following: a C^alkyl group; fluoro, hydroxy, or or an 
io amino group -NR x R y in which R x and R y independently represent H or C^alkyl ; 

orR 8 represents phenyl optionally independently substituted by one or more Z groups or 
R 8 represents an aromatic heterocyclic group or a saturated or partially unsaturated 5 to 8 
membered heterocyclic group containing one or more of one following : oxygen, 
sulphur or .nitrogen wherein each of these rings is optionally substituted by one or more 
15 groups represented by 2 which may be the same or different ; 



R represents a group of formula -(CH 2 ) q R 9 in which q is 0, 1, 2, 3 or 4 and R 9 represents 
a C 3 .i 2 cycloalkyl group, phenyl, an aromatic heterocyclic group or a saturated or partially 
unsaturated 5 to 8 membered heterocyclic group containing one or more of one 
following : oxygen, sulphur or nitrogen wherein each of these rings is optionally 
substituted by one or more groups represented by Z which may be the same or different ; 



or 



25 R 4 represents a group of formula -(CH 2 ) m -0-(CO)- R 10 in which m represents an integer 
0, 1, 2, 3 or 4 , and in which R 10 represents a C,. 12 alkyl group optionally substituted by 
one or more fluoro, hydroxy, or amino or R 10 represents a group of formula -(CH 2 ) q R 9 in 
which q and R 9 are as previously described. 
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30 



and pharmaceutical^ acceptable salts thereof. 

2. A compound selected from one or more of the following 

and pharmaceutical^ acceptable salts thereof. 

^ 3. A -~of fcmu ,aIa S c,ai m ed i „aa y prev i ou S c, ato , f o r „seasa m eaca m ent. 

ettherclatm . or chure 2 »d a phannaceuticaHy accept adjuvant, 
5. ^"f-orepoaodoffo^atacc^,^,^^^ 

t ^ or prophyiaxis ° f ° besity ' p ~ *— -* - 

Z T * ■ SChi2 ° Phrenia ^ biP ° te *— ■ -Repressive 
depress, ^ ^ 

«Ic 0113 ^ A)Zhdmer ' S ^ — • and 

~1 T; r c shock - rclattd to *■ - 

systems, and extended abuse, addiction and/orrelapse indications. ' 

^ A memod of beating obesity , psychiattc ^ ^ 

- btpo atdtsotdere, anxiety, anxio-oepressive didder, depression, cognitive £l 

ep.lepsy, m d related conditions, neurological disorders, neurological disorder . 

PartansonsDisease,Hnntin gtm .sCboreaandAl 2 hein M ,sBi S ea S e,in mi u„e ' 
cardiovascular, reproductive and endocrine disorders, septic shoe!, diseases related to tine 
oratory and gastrointestinal systere, an d extended ^ ^ ^ J£» 



101084-1 GB 



24 



indications, comprising administering a pharmacologically effective amount of a 
compound of formula I according to claim 1 to a patient in need thereof. 



5 



7. A compound as defined in either claim 1 or claim 2 for use in the treatment of obesity. 
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ABSTR A PT 



™* R— . invent rclatt8 to founds of fom „ la I ana p« fo r preparing 
"* «~ •* - i„ ft e ^ of obesjty , psychiatn . c md > ^ - 



